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Background: Due to the rarity of peripartum cardiomyopathy (PPCM) globally, baseline characteristic data for PPCM patients are 
still scarce. Therefore, this study aims to determine the baseline characteristics and 6-month outcomes of PPCM patients in Indonesia.
Methods: From January 2014 to December 2021, all PPCM patients aged ≥18 years who were admitted to Dr. Hasan Sadikin General 
Hospital in Bandung, Indonesia, participated in this single-center, prospective cohort study. All patients were re-evaluated within 6 
months of PPCM diagnosis.
Results: A total of 138 patients with PPCM were admitted to Dr. Hasan Sadikin General Hospital in Bandung. The mean age of all patients was 
30.4 ± 6.4 years old. Approximately 60% patients were multipara and had preeclampsia. All guideline-directed medical therapy for heart failure 
was received by most patients, excluding mineralocorticoid receptor antagonists (25.2%) and bromocriptine (14.1%). The neonatal mortality 
rate was 5.1%. Among those who survived, 61.2% had normal weight, 31.8% had low birth weight, and 7% had very low birth weight. At the 
6-month follow-up, 6.7% of the patients died, 63.3% recovered, and 1.9% were rehospitalized.
Conclusion: The present study found a high incidence of PPCM in Indonesia. Our patients frequently had preeclampsia, which 
contributed to the higher rate of miscarriage and low birth weight. Our liberal use of beta-blockers and ACEi/ARB may have 
contributed to the higher 6-month recovery rate than that in other countries.
Keywords: peripartum cardiomyopathy, preeclampsia, PPCM, recovery, registry

Introduction
Peripartum cardiomyopathy (PPCM) is an uncommon form of heart failure (HF) defined by left ventricular (LV) systolic 
dysfunction and left ventricular ejection fraction (LVEF) less than 45% in women during pregnancy or within months following 
parturition.1,2 The global prevalence of this condition is estimated to be 144 events per 100,000 births.3 It varies markedly across 
regions, with the highest incidence in Nigeria (1 in 102 births)4 and the lowest prevalence in Japan (1 in 15.533 births).5

Although rare, and the diagnosis is primarily made by exclusion, PPCM is an important entity that cannot be easily 
overlooked as PPCM was considered highly fatal and accounted for 4% and 14% of maternal deaths in both developed 
and developing countries, respectively, according to a recent meta-analysis.6 Not to mention the devastating long-term 
consequences it had on previously healthy women, as the European Society of Cardiology (ESC) revealed that 54% of 
these patients had not fully recovered and 6% deceased after six months of follow-up.7

In 2020, the European Society of Cardiology (ESC) developed the largest PPCM registry, which recruited 739 
patients with PPCM from several regions, including Europe, Asia-Pacific, Middle East, and Africa.7 However, owing to 
its rarity, PPCM data in most other countries, including China and Indonesia, are still scarce. As we completed the first 
full 6-month follow-up of patients with PPCM in Indonesia, which was initiated at Hasan Sadikin General Hospital, 
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a tertiary referral hospital in the largest province in Indonesia, this study aimed to demonstrate the baseline characteristics 
and 6-month outcomes of patients with PPCM in Indonesia.

Methods
Study Design and Patient Selection
From January 2014 to December 2021, all PPCM patients aged ≥18 years who were admitted to Dr. Hasan Sadikin General 
Hospital in Bandung, Indonesia, participated in this single-center, prospective cohort study. All patients included in this study 
provided informed consent at the beginning of the study, and those who did not provide informed consent were excluded. This 
study was approved by the Medical Research Ethics Committee of Dr. Hasan Sadikin General Hospital, Bandung, Indonesia, in 
accordance with the principles outlined in the Declaration of Helsinki. Our exclusion criteria were as follows: (1) patients 
diagnosed with other causes of heart failure, (2) LVEF > 50%, and (3) patients who were lost to follow-up at the conclusion of the 
follow-up period.

Definition of Variables and Outcome
The diagnosis of PPCM was confirmed if the following criteria were fulfilled:2 (1) experienced congestive heart failure 
symptoms during the prepartum period or within several months after delivery, (2) no other possible etiologies of HF discovered 
by clinical examination and several auxiliary tests performed prior to the last month of pregnancy, and (3) LVEF <45%.

The baseline characteristics of consecutive patients were recorded when PPCM was initially diagnosed at the 
beginning of the study, including age, comorbidities (chronic hypertension, gestational hypertension, preeclampsia, 
and obesity), obstetric status (multiparity, twin pregnancy, and history of pregnancy resulting in fetal death), breastfeed-
ing history, PPCM onset, clinical examination upon admission (body mass index (BMI) (calculated by body weight in 
kilograms divided by the square of the height in meters), New York Heart Association (NYHA) functional class, 
tachycardia (refers to a heart rate of more than 100 beats per minute), heart rate, and blood pressure), electrocardio-
graphic (ECG) markers (left ventricular hypertrophy (LVH), corrected and prolonged QT (QTc) interval, echocardio-
graphic parameters (left ventricular end-diastolic diameter (LVEDD), left ventricular end-systolic diameter (LVESD), 
interventricular septal end diastole (IVSD), left atrium diameter, mitral regurgitation, and reduced right ventricular (RV) 
function), and medication history (beta-blocker (BB), alpha-blocker, angiotensin-converting enzyme inhibitor (ACEi), 
angiotensin receptor blocker (ARB), mineralocorticoid receptor antagonist (MRA), diuretic, and bromocriptine).

The International Society for the Study of Hypertension in Pregnancy (ISSHP) guidelines were employed to establish the 
diagnosis of hypertensive disorders in pregnancy.8 Chronic hypertension was diagnosed if the patient had a history of 
hypertension prior to 20 weeks of pregnancy. Gestational hypertension was defined as hypertension that developed sponta-
neously during ≥20 weeks of pregnancy in the absence of proteinuria (urine albumin/creatinine ratio <30 mg/mmol) and 
haematological abnormalities. Preeclampsia was classified as gestational hypertension with proteinuria and/or evidence of 
haematological abnormalities including acute kidney injury (AKI), liver dysfunction, hemolysis, or thrombocytopenia. 
Obesity was defined as a body mass index of ≥30 kg/m2. Tachycardia was defined as a heart rate >100 beats per minute (bpm).

The severity of heart failure symptoms in patients with PPCM was classified according to the New York Heart 
Association (NYHA) functional classification (FC): Class I, asymptomatic diseases; Class II, mild symptoms with 
intense physical exercise; Class III, symptoms with daily activity; and Class IV, symptoms at rest.

A 12-lead electrocardiogram (ECG) was utilized to determine the QTc interval and left ventricular hypertrophy 
(LVH). The ECG employed Sokolow-Lyon criteria to detect LVH. The corrected QT was obtained by adjusting the 
interval using Bazett’s method. A prolonged QTc interval was characterized as having a duration ≥460 ms.

All echocardiographic variables were defined and calculated according to the American Society of Echocardiography 
guidelines.9,10 The LVEF was primarily measured using the Simpson Biplane. Teicholz was employed as an alternative approach 
to calculate LVEF in the presence of suboptimal images. Tricuspid annular plane systolic excursion (TAPSE), LVESD, LVEDD, 
and IVSD were assessed using M-mode echocardiography. Right ventricular function was categorized as normal if TAPSE ≥ 
18 mm. Moderate and severe mitral regurgitation were categorized as significant mitral regurgitation.
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All patients were re-evaluated within 6 months of PPCM diagnosis. Echocardiography was performed to calculate the 
LVEF, and LVEF ≥50% was regarded as the LV function recovery group.7

Statistical Analysis
All statistical analyses were performed using SPSS version 26.0 (IBM Corp., Armonk, NY, USA). The Kolmogorov– 
Smirnov test was used to evaluate the data distribution. Categorical variables were presented as numbers and percen-
tages. If the data distribution was normal according to the statistical analysis, numerical variables were expressed as 
mean ± SD, otherwise as median (interquartile range).

Results
Baseline Characteristics
The main results of this study are depicted in Figure 1. A total of 138 patients with PPCM were admitted to Dr. Hasan 
Sadikin General Hospital Bandung and were enrolled in this study. The mean age of all patients was 30.4 ± 6.4 years old. 
The majority of patients (68.1%) were multipara, with only 2.9% having a history of PPCM. Of the patients, 60.9% had 
preeclampsia. ECG of LVH was present in 34.1% of the patients. The mean hemoglobin level in our patients was 7.28 ± 
1.14. Echocardiography characteristics showed mean LVEF of 32.6% ± 7.5%, LVEDd of 55.2 ± 7.4 mm, atrial size of 
38.6 ± 6.5 mm, at least mild mitral regurgitation in 63.8%, at least mild pulmonary hypertension in 63.5%, reduced RV 
systolic function in 27.9% of the patients. Most patients presented prepartum (52.9%). Most patients received beta 
blockers (89.4%), ACEi/ARBs (99.2%), and diuretics (95.1%). Approximately a quarter of patients received miner-
alocorticoid receptor antagonists (25.2%), and fewer patients received bromocriptine (14.1%) (Table 1).

Of total participants, 47.1% of the patients underwent caesarean delivery. The neonatal mortality was 5.1%. Among 
those who survived, 61.2% had normal weight, 31.8% had low birth weight, and 7% had very low birth weight. The 
mean APGAR Score at 1 and 5 minutes was 6.5 ± 1.6 and 8.5 ± 1.7, respectively (Table 2).

Figure 1 The main results of PPCM registry of Hasan Sadikin General Hospital, West Java, Indonesia.
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Table 1 Baseline Characteristics of Patients with Peripartum Cardiomyopathy in Indonesia

Variables Number of Patients Values

Age 138 30.4 ± 6.4

BMI 138 25.3 ± 5.8

Obesity, n (%) 138 26 (18.8)

Weight group, n (%) 138

Underweight 13 (9.4)

Normal 66 (47.8)

Pre-Obese 33 (23.9)

Obese I 15 (10.9)

Obese II 8 (5.8)

Obese III 3 (2.2)

Educational status, n (%) 138

Primary 20 (14.5)

Secondary 41 (29.7)

High school 60 (43.5)

College or university 17 (12.3)

Income, n (%) 138

Low income 80 (58)

Middle income 57 (41.3)

High income 1 (0.7)

Smoking status, n (%) 138

Former 11 (8)

Current 0 (0)

Never 127 (92)

Alcohol, n (%) 138 5 (3.6)

Parity, n (%) 138

Primipara 39 (28.3)

Multipara 94 (68.1)

Grande multipara 5 (3.6)

History of PPCM, n (%) 138 4 (2.9)

Co-morbid, n (%) 138

Diabetes mellitus 0 (0)

Hypertension 77 (55.8)

Hypertension in pregnancy 27 (19.6)

Preeclampsia 84 (60.9)

(Continued)
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Table 1 (Continued). 

Variables Number of Patients Values

Physical examination

Systolic blood pressure 137 133 ± 22.7

Diastolic blood pressure 137 86.6 ± 14.8

NYHA functional class 137

I 67 (32.8)

II 14 (6.9)

III 41 (20.1)

IV 82 (40.2)

Electrocardiography

Sinus rhythm, n (%) 138 138 (100)

Heart rate (bpm) 129 105.4 ± 20

QTc using Bazett formula (msec) 127 495.5 ± 82.9

QTc using Fridericia formula (msec) 127 455.5 ± 73.8

LBBB, n (%) 129 2 (1.6)

LVH, n (%) 129 44 (34.1)

Chest radiography

Cardiomegaly, n (%) 69 66 (95.7)

Alveolar oedema, n (%) 69 32 (46.4)

Pulmonary congestion, n (%) 67 37 (55.2)

Laboratory

Haemoglobin (mmol/L) 118 7.28 ± 1.14

HbA1c (%) 41 5.1 ± 0.89

Creatinine (µmol/L) 115 82.82 ± 33.09

Urea (mmol/L) 119 12.5 ± 8.6

Echocardiography

EF (%) 131 32.6 ± 7.5

LVEF 131

≤ 25% 16 (12.2)

26–35% 67 (51.1)

≥ 36% 48 (36.7)

LVEDd (mm) 130 55.2 ± 7.4

LVESd (mm) 129 46.3 ± 7.6

IVSDd (mm) 128 10 ± 5.9

(Continued)
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Table 1 (Continued). 

Variables Number of Patients Values

IVSSd (mm) 128 11 ± 5.5

Atrial size (mm) 124 38.6 ± 6.5

Mitral regurgitation, n (%) 116

None 42 (36.2)

Mild 57 (49.1)

Moderate 15 (13)

Severe 2 (1.7)

Pulmonary hypertension, n (%) 115

None 42 (36.5)

Mild 45 (39.1)

Moderate 18 (15.7)

Severe 10 (8.7)

LV dilatation, n (%) 134 72 (53.7)

LV diastolic dysfunction, n (%) 96

None 4 (4.2)

Fusion 7 (7.3)

Grade I 9 (9.4)

Grade II 56 (58.3)

Grade III 20 (20.8)

RV function, n (%) 129

Normal 92 (71.3)

Mildly reduced 1 (0.8)

Reduced 34 (26.4)

Severely reduced 2 (1.5)

Time of PPCM diagnosis, n (%) 138

Prepartum 73 (52.9)

< 1 month post-partum 18 (13)

1 month post-partum 25 (18.1)

2–3 months post-partum 17 (12.3)

4–6 months post-partum 3 (2.2)

>6 months post-partum 2 (1.5)

(Continued)
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Table 1 (Continued). 

Variables Number of Patients Values

Medications, n (%)

Beta-blocker 123 110 (89.4)

Alpha-blocker 123 3 (2.4)

CCB 123 6 (4.9)

ACEi/ARB 123 122 (99.2)

Diuretic 123 117 (95.1)

MRA 123 31 (25.2)

Bromocriptine 128 18 (14.1)

Digoxin 123 7 (5.7)

Anticoagulant 123 11 (8.9)

Abbreviations: ACEi, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; BMI, body mass index; 
HF, heart failure; IVSD, interventricular septal end diastole; LA, left atrium; LVH, left ventricular hypertrophy; LVEF, left 
ventricular ejection fraction; LVEDD, left ventricular end diastolic diameter; LVESD, left ventricular end systolic diameter; LV, 
left ventricle; MRA, mineralocorticoid receptor antagonist; NYHA, New York Heart Association; PPCM, peripartum 
cardiomyopathy; QTc, corrected QT; SBP, systolic blood pressure; TAPSE, tricuspid annular plane systolic excursion.

Table 2 Obstetric and Neonatal Outcomes of Patients with Peripartum 
Cardiomyopathy in Indonesia

Variables Number  
of Patients

Values

Obstetric outcomes

Twin pregnancy, n (%) 138 10 (7.2)

Breastfeeding, n (%) 138 93 (67.4)

Ante-partum diagnosis, n (%) 138

Abortion 14 (10.2)

Vaginal delivery 106 (76.8)

Caesarean section 18 (13)

Post-partum diagnosis, n (%) 138

Abortion 1 (0.7)

Vaginal delivery 72 (52.2)

Caesarean section 65 (47.1)

Neonatal outcomes

Death, n (%) 138 7 (5.1)

Male, n (%) 138 78 (56.5)

Birth weight (gram) 129 2630 ± 690

(Continued)
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At 6-month follow-up, the mean LVEF and LVEDD (mm) were 52.6 ± 11.2 and 51.7 ± 6.3, respectively. About 6.7% 
of the patients died and 67% recovered, and 1.9% were rehospitalized. NYHA functional class I was in 78.3% of the 
patients (Table 3).

Table 2 (Continued). 

Variables Number  
of Patients

Values

Birth weight classification 129

Normal weight (≥ 2500 gram) 79 (61.2)

Low birth weight (1500–2499 gram) 41 (31.8)

Very low birth weight (<1500 gram) 9 (7)

Birth length (cm) 122 46.6 ± 3.7

Head circumference (cm) 25 33.3 ± 5.4

APGAR 1 minute 52 6.5 ± 1.6

APGAR 5 minutes 52 8.5 ± 1.7

Abbreviation: APGAR, Appearance, Pulse, Grimace, Activity and Respiration.

Table 3 6-Month Outcomes of Patients with Peripartum 
Cardiomyopathy in Indonesia

Variables Number  
of Patients

Values

Death, n (%) 134 9 (6.7)

Recovery, n (%) 94 63 (67)

Rehospitalization, n (%) 103 2 (1.9)

Thromboembolic complications, n (%)

DVT 105 0 (0)

PTE 105 0 (0)

Stroke haemorrhagic 105 0 (0)

Stroke non haemorrhagic 105 0 (0)

NYHA functional class, n (%) 92

I 72 (78.3)

II 20 (21.7)

III 0

IV 0

Echocardiography

LVEF (%) 94 52.6 ± 11.2

LVEF 94

(Continued)
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Discussion
This is the first prospective study to report the characteristics and 6-month outcome of patients with PPCM in Indonesia. 
PPCM is a rare disease; however, the high birth rate in Indonesia contributes to the high number of caseloads. Although 
the data are only single-center data from a referral hospital in West Java, the number of patients was 138, which is 
approximately one-fifth of the size of ESC EORP PPCM data, which involved >100 national and affiliated member 
cardiac societies of the European Society of Cardiology over a similar period.7

The neonatal mortality rate was 5% in the ESC registry, similar to our data; however, 38.8% of the neonates in our 
registry had birth weights <2500 g compared to 28% in the ESC registry (25% in European Countries). In the antepartum 
PPCM diagnosis group, the rate of miscarriage was 10.2%, which is higher than that in the ESC EORP registry (5%) and 
Asia registry (2.3%).7,11 This may be explained by the higher number of patients with preeclampsia, and our data showed 
that 60.9% of PPCM patients had preeclampsia in the current pregnancy, which is present in only 25% and 18.4% of the 
EORP registry and Asian registry, respectively.7,11 Preeclampsia may contribute to intrauterine fetal growth retardation and 
intrauterine fetal death, thus contributing to low birth weight and miscarriage. Impact of preeclampsia on birth weight was 
also reflected in another study using data from ESC EORP PPCM registry.12 On the contrary, preeclampsia was proposed to 
have favorable outcome in terms of increasing the risk of recovery rate in PPCM patients. Patients with PPCM and 
hypertensive disorder had better baseline cardiac function, which may increase the possibility of recovery. The renin- 
aldosterone-angiotensin system (RAAS) has been shown to function differently in hypertensive disorders, especially 
preeclampsia, with increased angiotensin type II (AT II) receptor sensitivity and angiotensin type I (AT1) receptor 
overaction, which may increase the efficacy of RAAS inhibitor drugs. Thus, preeclampsia may contribute to a better 
outcome in terms of LV function recovery, but over a longer period, it may increase the risk of CV disease later in life.12

We observed a higher percentage of PPCM recovery at six months (67% vs 46%) than in the EORP registry. Our 
findings showed a similar number of deaths compared to EORP and Asian registries (6.7% vs 6% vs 6.9%).7,11 

A systematic review of 47 studies (4875 patients from 60 countries) has an overall recovery rate of 44.4% at 6 months; 
thus, the recovery rate at our center was higher than the average.13 Regarding the use of medications, we prescribed beta- 
blockers (89.4 vs 81%) and ACEi/ARB (99.2 vs 85%) more often but prescribed MRA (25.2 vs 45%) less often and 
prescribed bromocriptine (14.1 vs 15%) at a similar rate. A study showed that patients with preeclampsia have a higher 
rate of PPCM recovery (57.5 vs 48.5), which is hypothesized that women with PPCM and concomitant hypertensive 
disorders have higher blood pressure, which may allow more aggressive optimization of heart failure therapies.12 

Table 3 (Continued). 

Variables Number  
of Patients

Values

≥50% 63 (67)

36–49% 24 (25.5)

≤ 35% 7 (7.4)

LVEDd (mm) 91 51.7 ± 6.3

LVESd (mm) 91 38.1 ± 7.9

Mitral regurgitation, n (%) 87

None 68 (78.2)

Mild 17 (19.5)

Moderate 1 (1.15)

Severe 1 (1.15)

Abbreviations: LVEF, left ventricular ejection fraction; LVEDD, left ventricular end-diastolic 
diameter; LVESD, left ventricular end-systolic diameter; NYHA, New York Heart Association.
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Additionally, there may be two pathophysiological processes involved in the development of PPCM – the first is 
vascular, which is associated with higher recovery rate, and the second one is genetic, which is associated with persistent, 
dilated cardiomyopathy.12,14,15

This study has several limitations. First, since this was a single-center study, despite being conducted at a referral 
center for PPCM patients in West Java, Indonesia, it still cannot explain the disparities in racial outcomes, which are 
likely to be multifactorial, including potential genetic, environmental, and possible healthcare system differences. 
Second, because of the limited availability of these biomarkers in our facility, this study did not include cardiac 
biomarkers that have been recognized as parameters of LV function recovery in patients with PPCM, including B-type 
natriuretic peptide (BNP) and N-terminal (NT)-pro BNP (NT-pro BNP).16,17 We acknowledge that the disproportionate 
and small number of non-recovery cases might restrict the statistical power of this study.

In conclusion, this study demonstrates a high incidence of PPCM in Indonesia. Our patients frequently had 
preeclampsia, which contributed to the higher rate of miscarriage and low birth weight. Our liberal use of beta- 
blockers and ACEi/ARB, in which aggressive therapy may be due to concomitant preeclampsia, may have contributed 
to the higher 6-month recovery rate than that in other countries.
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